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a. In the collection of reconnaissance data by the ARS Vehicle, a 
 . Vehicle Electronics function must be Performed. This requires | 
equipment to assist in the Ground control of the vehicle, equip. 
‘Ment to collect. and telemeter environmental data to the Ground, 
and a vehicle destruct system for safety and security purposes. 
>. This Vehicle Electronics subsystem forms & basic part of the over. 
- ARS program Since this Subsystem is necessary to maintain | 
vehicle operations, an _ f 


c- A satellite has not been used heretofore in g Peconnaissance mission. 
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the vehicle. decoder and programmer in the vehicle stores the Commands 
and feeds . them inte equipment as required. A telemetry system vill be pro- 
vided to collect and transmit environmental data toa ground recelving 


station. A vehicle destruct system will be provided for range ee : ee- 

curity, and international, requirements, » ° ee a _ 

a1 b." Approach | oe re, aoe | 7 
The ‘beacon-tranoponder and conmand decoder are integrated ‘to decrease’ 


complexity and an entirely: independent: command control Link based on the Use 
of. high powered FM radio techniques will ve supplied, permitting commands . 
independent of the radar aK, The independent FM comand Link makes possi 
’ ble closed loop. tracking control of the datas Link antenna, ; | 
All equipment will be designed to emphasize long life » and reLicble é 
operation .in the specialized environment. Rites design integration and 
| radio noise reduction considerations will be directed toward elimination of . | 
interference in the superheterodyne beacon asa result of Eromamity to the 
| other electronic equipment. The instrumentation and telemetry tasks vill 
make: use of standard techniques but nee aelanaviay large information 


capneity. - 
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The Vehicle Blectronics ‘system ineluies the ‘idan ex~ 
elusive of payload, necessary to maintain vehicle operations. A micro- 


from the ground. A Command receiver operating in the 100-250 me regioa 


will permit comand transmissions to the vehicle. In addition,. the | 


command Link ig euployea to transmit data link tracking error signals. i 
| AProgramer and clock vill be usel to store comands anf to 
eae ‘them at the (Proper time for execution. A Lockheéa Fu/FM tele- 
meter will ‘be used dn the flight test end early operational vehicles to 
et tar flight conditions. This teleneter is different from the Ferret 
" and Visual Recouneissance date Links end vill be phased out after ‘the | 
o system: (Progrem II) has been initiatea, a 2 
A destruct system is required for safety and for diplomatic — 3 
“reasons, It will operate on command signals with a high ° security code | 


"and also from an internally initiated indication of Teeatry, eB, 


_ thermal or seceleration shock. _ . 
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To establish and maintain « contral ¢ over the ARS vehicie, and 


Be Approach - 


permit useful interpretation of reconnaissance data collected, (it is 
essential that the orbit parameters be determined with suf fietent aceus 
racy te permit a one-to-one correlation of tim ‘With L erographical Location. 


‘Vehicle ¢ attitude to obtain poreienl reference of observations, Ih 
addition, Programing permits deactivation of electronic command control | 
links during periods when ‘Commands. may be transmitted ahs ontvlentig 
territory, | 3 a ae _ 
The position correlation 1s obtained from orbit ; Computations 
based on a ground tracking systen. To old this tracking system, the 


vehicle carries a beacon-transponder which is integral with the Command 


decoder. When the beacon is obtaining trationission } from the Ground, | 
_ the transponder provides qlant range data and aids in ‘Fadar angle treck- 
| {ing out to 1500 mites, 

7 | An  edditional Andependent Command. receiver, operating. in the. 
100-260 mac region, receives FM transmission from high powered (50 kw) 
ground transl tters modulated ina manner Permitting up to 100° discrete 
Commands. This equipment makes possible orientation of the data link 

antenna end in addition simplifies the “lost-bira" ecquisttion problem, 
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“The commands received are - devoted ania eed to correct the 


: vehicle ‘time reference and to program future 
date aaa antenna azimith, 


will be eollectea dy on-board ‘instrumentation, 
mitted to the eae am ea ae 
an » Anpat toa self-destruction systen, | 


In the ARS, “pplication, 
ponents mist Provide for Long lite 
- power consumption Compatible with APU design. 


in the specialized enviroomeat, and 


These data will te trens- 


the design of vehicle electronics come 


a * 
bs ® 


. ‘Special consideration mst be given to the selection of oper. 


+ ating frequencies to 


. use of high gain antennas, (et both ground station and vehicle) which 


avoid interference, andte penal’ the design and 


would provide for nexium security end ati wins, power  Aisetpation, | 


C. Solution and Recommendations 
—— mendations: 


(2) operational Ranges or Limitations _ ee 


' (a) the deacon ‘transponder will be used with the SCR-5BL, 


AFMIC-Mod 2 radar equipment in the pettiel phases of 
beacon will provide return 


: ‘miles. In addition, 
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it wild ve able to handle up to 10 Al ecrets Scmaianlg’ | 
These commands will be used as + the back-up systen, 
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i ee aoe ee “visting beacons used on RIV end other missile pro- ae 


 « 6rans today are inadequate because of their limited power output and 
"ss Marginal receiver sensitivity, A new beacon 1s being developed by Lock- 


: + : transmitter with a peak power output of 250 watts. This equipment will 

be used or the 1SD X-7E prograr ant wit? ateo be wset tm the carly test 

s Phases cf Pted Ptper, To-further taorove the rater deacon performance, ° 
7 a circularly polarized antenna will be developed for the ‘vehicle iS auc 


the horizon. In addition, trained Personnel will be used to maintain end. 


| Operate this equipment ana edditidnal system improvement Can be obtained 
an | . dy 4ndtviduer component selection. _ A higher powered version of this Msp 


"approaches the orbital test phase, == | 
, | OO _ As the program progresses, & more 
eon radar, the FPS~16 systen operating at C band, 


will be employed. In this 


i in modified forn for this purpose is currently under development for the 
| Talos progran, 4 he , . 
: , | (>) Command Receiver _ | 
o The command reteiver Which forns part of the” airborne 
: electronic subsystem operates independently of the beacon transponder. 
+ This receiver Operates in the 100-250 me region in conjunction with a 
3 . 7 
¥ een .. H-Tab 1, p i 


OF en ane Os tt ere, om. 4, 


teh Powered 4 grout trancattter: and is capable of har tin “an to 106 = 
Commands. In this capacity it will funetion as the Primary Command cone 
_ tral ‘eysten in the vehicle. 


mer, will be used to activate the beacon, and will ‘supply other useful as 
commands to the vehicle subsysten. | 


*s 


The receiver will be. a crystal controlled superheter= 
seis requiring very nominal pover for its operation. té will incorporate 
the latest. FM receiver techniques’ and will feed a | Bumber of high Q fre 
_ Quency selective reed relays. | | 7 

7 The command receiver antenne design is taportant in 
* that coverage mst be obtained for Aitterent orientations to provide a. 
reliable ground~ towair command channel. I¢ is planned that the vehicle 
antenna vill consist of. redistors located in a trough around the Che 
cunference of the vehicle. The trough will be covered with a high ten- 


perature, low loss dielectric material to Provide ® zero drag. surface 
= a transparent window for the radiators. The Yadiators will consist 
of folded dipoles. spaced evenly eround the circumference -and fed in phase. 
OA nearly uniform. field: will be produced around the vehicle mis | 

* fore and aft. | ‘Balanced to unbalanced matching transformers wild be pro: 
‘vided to permit the use of standard coaxial cable for connection to the 
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 transuitter. The. trough will be *shapea and vi22 en to Carry 

the entire stress load around the antenna cavity, Silver Plating wild 
- Feduce the surface losses and raise the radiation efficiency of the 


antennas, ann eS et et | 


to protect _ epelectris trom breakage. 


al accuracy of one second. This programmed sequencing aysten provides 
for initiation of the date read-in cycle; for potating the data dink . : 
( read-out) antenna and for alerting the mi microvave , beacon transponder, 
| The purpose of the clock is to operate ‘the gate vhich permits stored com- 
| ments tobe read aut of the programer. A constant speed motor driving 
a contactor and counter make possible the — accuracy indicated. 
| a) Teleneter oe eee, me 
_ A Lockheed designed rwri telesetering. 5 -syaten Which 
has ea capacity of 15 contimious channels plus. “3 Comuutated channels oper- | 


will be used. “Initially, this trans! tter will read out date concerning 
vehicle Performance and, in Particular, environmental characteristics of 
the test situation. As the. program progresses, it is antlatpated that 

_ the telemeter will mani tor the operation of ferret and visual, reconnais- 
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(e) Destruct Butymen t 


: | Range safety, operations) ana dtpcmattc requirements 

7 is fstleate the teed for @ deaicuct wyaten. ‘he desinuct emiiyene ana a 
capable of destroying ‘he vehicle either by programmed Casbourd commande, | 

“ by commands transmitted to the vehicle over the radar or radio command 

i links, or from internal, sndteations of need for destruction. . 


; ain | : (2) State-of-Art Feastitity 


the airborne “To paont is within the state of the art al- 





| oe _ though special consideration mst be given to the difficult antenna design 
; - . = | problems, thé problem of obtaining adequate beacon performance » and the” 
: a radio noise effects on hich sensitivity beacon ‘Teceivers. Long service 
7 = a lite and operation within ree pover limi tations will be the major ns a 
2 _ 3 | | oo velopmental -problems. : - | 
: : | " rn ©) Enviromental Pectore 2 es oe 
: _ I . ke | Oo The _Semperature extremes and scene envi ronnental factors . 


encountered are no. more severe than in the ease Of other missile programs . 
vhere similar electronic equipment is used. The beacon and telemeter in 

- particular are presently operational, P at least in. part, in obthor prograns, 
No unusual difficulties are anticipated, Overall vehicle cavizonnent is 
discussed. in the oo bes Vehicle Electronics. . - | 


~~ 


- —MUSSRE SYSTEMS DIVISION oe SECRET __ LOCKHEED AIRCRAFT CORPORATION 


wrap : = oer 


at Te... op ee ee ae 
« * ¥ a 
ed . 
- ” 
+P ae on ie * 
‘——.  . : rd - 
et nce = a . 


Sf 


7 pha. a oe 


1 riphehbnteahtig abet WRN Ont Rtn Ute tebetblemeatbtiny | vrai 


ta 
Bae ee : : 
7 “FC Sea oe ee fi 
. , i _ 
; . yes y* 
: + 


Pas 
w 


FPS He 





: , 
ne’ ~ : : a ea oupply: valuable test data 
appli ("0 the various development tasks. Favironmental facto 
| | Propagation effécts in navti,. aa | a 
| particular vill be inve se tes 
: = 
a 
; 


— be installed in the vehicle 


) adequate air-conditioning and maintainability 





ty 
& 
F 
H 
|! 
gS 
Bo 
iY 


= | a SYSTEMS DIVISION SECRET Se 
a a 7: 7 os = me loci ei + CORPORATION 


"Me a SMe canst ait 
“s % 


ie 


~ 


ot 


aoe SN Al ene ee pe na a ater . 
r ; . 
a > : ‘ . 
} Wo Heb } 


: Penge + 


_ 
% 
-_ 
. 
a 
; f 
° 
8 . 
; ® 


ey C4. 


e 
ist 


. 
5 ERS mpegs. 01, 
. ee . > Es i oe we oy 
. 


és 
e e@ 
oo Ge au = ep op ap Pay & we 
4 : 





~ -ncnetall tape, | a 


: . 


ee 





Clock | 







| Payload 
Activate 


H-Tab 1 p 9 


LOCKHEED AIRCRAFT CORPORATION 


7 « 


. ad e 
. . . J « 
.. ry . 
z a . : 
SERRE ERASER EER | 7 
SEURRRREeR | | : 
Snag : 


@ 


te man, , . 


ee i. sae, 
be 
= 
a 
ou 
| 
La 
es 
= 
m 
4 
a 
Ea 
| 











__- eo) ie 8faus(sl TH 
i pe EE eet er pee 
ee Cerri ty root oa Jou iSosgt 
ass. EEC EEC eee tee He aa = cn | 
aE SHH EEE eet ea tH aa | ee aaa | 
EEE EEE ECC | es SAT OSOY pucuicsn—T 
seas a EHH Eee | | 
| en EH ECE et | | | 
j Sealed REE Cee eee eee _. a bueg-4 | 
cs BREE ete i ena eae | 
| mete) Cy a SRPERER ES ere | ay 2y pueg= : 
i PtH HH an HEEB - HE rte Se ee ee 
SR RERRRERERR Ree Be SEG e See ee ween CJ OSty Puca=s~ tr 5 
al we EEE EE EEC es eet : Sia OE CE : 
afl Pee EEE PERE : SpuCdsuesT =" voreog aepeg tT & 
gl e , ; 
ae UODCUOUQOOU0UDOUDOOOOnoOOoooOOooouE OOC000 . ais 
NE 27 


.* : = ae o aT || 
| | | 8 a , _  s | —- SOINOYLO3I3 BIOIHSA ~ y we4sAsaqng 
eet ee ee. Pe I oon oe mot 





<< ew Ne eee ut ae Pres 


~ VEHICLE ELECTRONICS 


, Subsystem ; H 


Tal - 
® 
» 


ee ee ee ge “oom Re om, +4-2 D@mup Semin, nay. 


of 
FEB 
aan 
wana 
oe 


CY 
ono 
. 


1 
Hy 
pi 
if 
n 
Aw 
Lr 
tf 
nny 
an 

| 

an 
a 2 ee 
an 
Hf 
ua 
Tt | 
an 
an 
an 
Eu 
aa 
On 
ez 
| 
a 
| 
ae 
| 

a 

a 
a 
a 









I 

id 

Bi 

a 

x 

£ 

a 

E 
Ena 
SRReeaE 

an 

Of 1§ par month 


LL) 
man iS 0 RS aay 


2 

a 

el 
‘delivered at rate. 


eacon - 


[:) 


r 


Isak TChaas 


LL._Sunmary, Hocdwire Deliveries 





“Revised Form ios 


ere hr Pe Pre 
——_ re 





m~ 

——~ a 

| tt 

— > 
JEP INL RP ; 





$456) @5ue 5895 f 
SSS00RReRnGEE | $150) fesvewuorsay _§ 
PEE EEA es ak } | 
} CECE EE eas, L28POt [epusw) Jédx sees 
EEE EEE EEE EEE ea aE. iS . . 2 
EERE ba. ee es DUS a4 ui 
CEE EEE i . ae | . 
Besssssestatessrassnsttateatesttedinsetadntii alas one a 
SHEE Th | tld Sissi : 
a EEE PEE SO ED __# 
: ake SHEE EEE th rth eos: $458} @5Uejd655 Le 
te ee ee CEE EEE | - . 
: SunuGuuunee cease esSSUtteeEeaeeenes Saeeeeeuees as SL80l tesvewuosiaua. 











| — yy 96 4D | 

7 [Or ay __] — Oa Me ion _- | | 

ORE errant ani, noe eda te "Amare emmaneg « tn eaeapenene. Oo iene as, Oo ee ow, We allan y fon 
Pe — * $otNouLoa tg BIOIWTA = H woyshegne _ 





SAE EEE EEE PP ETT TT 
; ECE HERE er | | eR: : 
eer aseccernaeesseset ssEsuenaueysesuanta® a a ; 
SEER EEC SEE tH |} RA | 
tt rath Gannua SHEE FE (eee — e6puodsiiesy— O2ted Jepty Tt 
TT TT Ete _| I od ee re 
oe SS0ugen ahed ake’ NGUnn ag SRRheunaE ofadedebedell LLL na . T 
: ~UUDDUGRGGNON s]Utlelnfole Clejeersivlrlelwlelmtatitetn sry etm puimt ale] | ic a | 
Ct ge ees CE. AD = m9 Ay as) Sateen ; Aitiiiinig Uls6ol Weyshs Th 


a. tt © 404-4 tee phy wey ee on one te 


e . 
: : e 


Eobtee e cab data Sse reer Eager eee | «COT A207 postaay 
PREECE et a ayy LO 


3 SCORE EERE EEE # ae . | ) a, 
EERE EEE sears C1 a 


CER EEEE HEE oo CTs Ist 
eae EERE REE EE rie 
| sues | 


fo 
EEE EE EEE EEE : RE al = 
a | 


, . REE H 
Sesrssseas somes rosreatevsssensinastraiiia cen 
— ieee SU EPORSECTRRURGR ee orth enney: 

SEE HERE pe EEE os Sate teosy —n 


aca EE HEE EE ee 3 | , 
: ee CECE SO OWUS TAU: 


ae. ‘oven * So OD ce Re ~* 





amere Me ————— 35 
SEH EEE REE = : 


om ae eae oe 
. poe aa TERE EEE 
ps tes DoH tet Ett 


2 a TTT EH 


Og 


Aj 


¢ 


SOINDWIDTT 3101HOA = 14 we4sAsqng 


‘= thine ee 


* 





TRONICS 


Subsystem H ~ VEHICLE. ELEC 


fab 2 


= we Le, Ee mm 


Syatem_Testing § nm 





4 Destruct Syston 


____ Range Satety_* 


; 


ft Acceptance sae 


ike 





— wet wai .* ere ee awe 0a, ~ . 


- H-Tab 2, p 5 


Revised Form 103 


ee 





nae Ree se a 


a of hs 


~ fm . 


. * 
AO oe ee tin elena lk 
¢ 





api 


$01 rt Sguy 


3: HeTab 3 





















8661 “6ny| gc61 Aew| Ot $4801 445115 01188 sy | 
BS61 “wen | 966) *ady us . _ $4801 eoueydaooy ee phe 
8561 “wer! L661 ‘AON |. i “pasen eeeMuosiaug — Tpeuswsesep oq 04 edh1). 


($4801 | e,U0W) Jadx3 





LS6I jI}ady 4S6! ‘Geez ea vooeag pueg-7 


(L861 Aine ese; trady| $4801 446113 0175819 





















£661 *G03} 666) ‘uer oo ie ) $881 SUe,deooy ne 

9561 °38Q bs | | ., $4801 Pesvewos; aug CMH SD 

956! | — B480L | epuew) sodxy Yooeeg pueg-s asi 
«| C661 “ver loge) “aden ] 9 “+ Sheen $46} 149 Of sssyy =o (M0SZ) 
——«fP86t “40S! 9661 Alnr-lsab4 yostetey - + @BUBEdeddy MOOSE Pucae-s Osi 








340 teno> 
4824 OOu "61 








2B Oe vo 
CS rare ., 





vze 


9494 *o 











vaHio( svi XJ adsrone ml wasas [_) 
+ XMNNY Jat py | 2 es - 


we | + Pee, fn hs ell attene 


_Weae 


fi 
"AON! 256. 
*Ony! 2661 | 


$6) Ainge 
L561 


3AVO Vahop 


Se Bee. 


a - a, 
. 
. 


=e ee 


rong TT. the on 
Z . G a: . 
oe Pee + po 7 | iP Re nC aR tie be ey eo, 


Shy 
the 





C25 vee 9’ 


—WAOUdSY URINED BTENNOUSEY 


_ + "BAB TOSGO Suv WHOS BMA 40 BHOLLIOD enone SOL 899 | Sony 


e BV “eg 





NOlAVZINVENS 


H-Tab 3, p 2 


LOCKHEED AMCRAFT CORPORATION 


ALS 

@Sueideosy . 
_ $8@L O/V peuuey 
*SLse) { S2U8WUOI 1 AUg 
— $480, Jeguewssedx7 


—UBANSO39 ONyi?:99 


-BVAtE “9 


vento) sev. 2 “sozrows CO) wausas C 
7 _ «NONNV isan a9 x 


= 


. ‘seed |; 


KE 








L661 Aey! 266) 
(S61 *JeniS6! “aes 
“.GS61 * } 





24v0 ‘Oe, 
4823 Ody, 

















CD wwe asoes “s 


. steer 184 ue! Jedx3 


*  “BABTORCO BUV mos sis 60 SNOILIOR ShoIAnue 





NOILVZINVORS 
uaing> Sienhoasae 


— 84y6 1 td Als. 
4801 ‘@Sueydesoy . 
$4801 ‘Jesuewossauy | 


NOS DERO 4824 





uanto Oo wsvs = ‘asansue oO maasis CO 


XINNY 1831 0 9 y 


$0t os ' Dauy 





v5 1800 OS - JowweBo.ig 





ee re RE rte 














var rewvuOOUd 


BT4t4 oT 





ie wens Gath. om lw, 


~—e ees me 


“. - 


Nm. heotailie 2, eA es ee 
. 


to 


+ Pewee. Sheet Mitadind semaine il 


ae m : a : Sts vzinvewe 


er ee + ee. 2 er See inary atc cea 


e . ° ~_ , lige : , . 
| | | *BLB20880 Buy mud Ss 40 BHOILIGR SAOARNS $01 nuos DOUY 








NOdS3B¥ 








* 


Kdi/Ved ls 
PeDUeApy Jej,owe! el 





4uB 193 ALO © 
° $482 e2nuesdesoy | 





éS61 eunr] 666) ‘uty 
6£6! “ver! ager “aby 
. é . 


$S61 “400]9¢66) *4da5 
9561 .'408S; o¢6) *Bhy 


fi /ti3d-OvI 


AUB HIS ALS am 
| O$OWO18L OSH 


“$480 eoursdesoy 


‘BLVO Wenon 














OSH 0331007 


YOLSVYANOD “ge 








Bonvna ) | 
LX) weston gf Bin : 









966) USsay, | 
' 400% 


wane J wsv2 Gd soaroua C)  waasas | 
| X2NNV 1841 a 2 uy oe 3 








P) : Fa ae eal in ee A bee tale 


H-Tab 2, p } 
AIRCRAFT CORPORATION 









LOCKHEED 


nat, got * 





YN te atte eee we ere 


* 
sa, 2 amare Te - 
. 


: 
‘[9ser 
9961 °490 
[oser Ajnp. 
| 





____ WAOUAAY BBLNES aTesnodsae 


 Bonwns 


(KR) rears og 


*. wots V2INVeNS 
¢ ‘ 


 $8@y 4aNBing ‘ALON 


489) e2ue;dedoy 


$801 Jesvewosjaug 


 wanto( xsva EE} sdarowe ) watsas 
XaNNV A89L GQ Py 


$80) [@)UOW) sedx3 | 


. $46tle Als 
e9ueydasoy - 


meng 7 “ee 


49N5589Q e121 404 41qQU0 | | 


49N4489q Ajejas eBucy 


HBLSAS Lonuis3a 


‘H-Tab 3, p § 


Party *? 





ate eitetad oy nl ete Leman * ali ninage 


eee pee 





irchatt to be 


AF OGENe Component _ 
in ailment agrepme + 


ircnatt to be 
erret Reconnaj 


s ared with ° 
SPance Test F 


bas 2 8 ' ee: . “me ~ 









a 





o3: 5, ecm al = +. tenbhaclantetndtatign mae! 0.5 seme Rte an ae, 5 
. * . 
. 


~~ 


‘a Fe oe ll ws 


/ fame 





- “BABVOSOO BUY mUOS 8m14.40 sHOriOs snO"UnLS 














£01: ce nar ‘ souv 


-Tab. 


ocr anciar? Coponanon | 


oxen oye) e4¢ Syvewesynbes juew 
reas S144 4e gether 101Je4ew lerseds On 


D> Pyen mee ae 7 apne npey _SANBnAUINasy Aaiwss0N° 


SUV ~ rassAsens ie SIOIM3ZA 


_ MISSRE SYSTEMS DIVISION, 


@) WVIsiens *g BVA00 “of 
’ uanol isval] s5uroue() mg 
ae. < -XENNY “IBRUSLYH G 78 
oe a ee ee ae 2 Je eee ee oe nd | 


Re owe ee se 4 


’ 





+P]! mow pue. +Ueudo) enag Due Wueosey $9100349013 815; ye,, Ws SOL st 1903 ou 
YY LH SISO Crt ohlte tae | Bas: 
| | ne en 7 aa 4 ‘21Va G@aN -_ oe | 4 . _ | £9NIDV ONISn. 
$561 Meson) aiva’ 


. a a owe .omarz = ve oie et ROS at wate to 


808 WO" pesjaoy 


[ONVNY 


«“HeTad 6 pl. 


——— SOtiouaa tg ITONWAA = sy Naisisans 


a ey 4, ao ne | ty Vb ry “pmny amy — —_— = me — ey oe 4 


r f 


et Le 
A tT ety ~ 
—. 
. 


: 
i: 
H | 
4 
bad ~ co ow pegs 
rm uty Oe ere ni 
* 
z PPR a atwys S . 
] LORRI MB Miles ag. 
: Mo Selb eel Vat oy a 
| . 
ir ee he 
| “Yee e-3. 
: 7 | 
3 
=e | | 7 . 
Sepa Ae a 
s Fe 
as 
a H . | 
: > 
* u | 
> 
” | | 
¥ a r 
’ 
| . 
7 t é£ 
. 
a . : , ; | 
f bs | 
: . 
ee 
Es : | iti, 
7 
_ . 
4 
—_ ° | 
4 ; | 
; ; . > 
. : | | 
| - & 
ie aid : . | 
° { ; | 
* 
= ~ | 
s 
.. _ 
a » 
t . ; 
. | ; | | 
t » 
es | 
| * 
j ; ; ° . 
* 
« ie . : 
e | 
* ¢ ; | | 
: db ; 
s , | 
y « 3 
. 
| e = 
7 # ) | 
: - . La “* > ; * 
. . . | : | | Tab | 
. r . ‘ . . . | | 
® : ‘ os . = a | . : 
e 4 
. . ; ; ae | | 
a * e . ; | | | 
* . , 
r . : 


| . - R&D Contracts Funds o> . 


. I : 
' . : , . . 
- : an 
. | | | 
° ; . : - i 
opie : : . : _ i“ ; * 5 . / ) 
| | ° 
| : : — pe: . . 
. . . 





| | ' - . .. | Subsysten Ee Vehicle Electronics | | 
| I | . . . : 7 e ® os 7 - 
“ 7 = 2 . «© , aad = 
LOCKHEED AIRCRAFT CORPORAnON 


: . 

a Oe ae eee ge a : iin ss mn -. : = Men. ag ON oe tte ie ee a on 

r ‘ . ; : i : * 

. . ; - - 
. e - : : : , ; . ; : 
pe : , 
: + #4 ig = ° : 
' 
- 
be -_— 


iMEEERERE CoERREREE 
eFERAECHERAccarprgeae 


a 


am 









3 1 [8 ECERRRE - 
; i . SPE Er annua 
a 3 Tarr | 
re s. | 
8 ; 
: & 
yf 
fF: 
x = | : 
E- 
e 2 5 peg 
iz a, 


a 


. : ’ - . . . a 7 . 7 . . 
: i. . 7 . . . ; a 
. | | , 4 ; * 
; ; | | 
st 

ry . mal ; . 

‘7 * Mi od es | 

“ c , | 
i . 
* , | 3 
e 2. A . = | 
s i: | 
Ss iE | 
« : 2 : | 
r« . 
‘ « ; 


‘e 
, . ¢ 
: e 
ge hy kts “ 
Cs . : - 
+o . 
= . - o a 


B&D Coatenet Pimds . ' , 3 
rs net (im thousands or dollars) (Conta) : . 


— «*Sibeygten vier 


Ted 7. 






“4 













SCeECcer 
EACMMECargurat rat SUaENS 







nt “ah n+ 
rm 


' + 
- ae Be 
ok was i, oe mee 
me. Oe secant msm. - + 
"2 | 
| "lee a - 
" ~ = 
= in 
| oe - 
eee — 
ow 


a “we a perpen binddenine. 
tally pti, 


: 
¥ 
= 
| 4 
} e P| ne Sa 8 “ns - . 
, ee <a Pt ee Tt 
oe ONS eg OS Fapeg ce oat 
ae * SP Mr a Tee im - 
- re ee . 
. : * 7h. 
‘3 
. 
. ‘ 
i 
| . 
key | 
oe | | 
: | | 
inet 
: 
| . 
p> 
e | 
* al > 
; 4 
_ | 
a 4 ; : . 
= . | 7 “hee . ; . me 
. > 
* ; | 
. cy 
-_ = 7 | 
i ° | 
* 
as 
= . | | | 
3 : | 
. 
i? . | 
7 
s 
« 
e 
‘ * 
. 
+ tla : 
oii. ; | 
Lier ‘ | 
® ; 
~<a 
‘g , 
* 
| * ee * 
* 
* | 7 
é 
o* , 
. 7 
os ; 7 
. , | 
. ~ . | | 
® i 
Toe - | 
. 
| s 
| *. 
es 
s * 


“ye 
- F > 
s e 





aa 

| . 

‘ a ) ° 
i s e Fe | 

* eo | : ’ : 
: ‘ | 
* 

‘ @ 

] 
* | | 
s * * | | 
, : | 
: . 2 sd 
. k " | 
| ; . : e 
° . | | 
z . s 7 . | | 
; | 
- | | : | e a * ° . 

| « 

| | a . 
] ; . 

‘a 
e 
7 « 
% = * . 7 . 
I | 
oct, ARNE SW ape a ape mene, ~ 
a 


* 


t+ stamens Pestana, eee 


-- oo ce 
cae ne eg 


8 ee, 


EECEUECECAREAMAnEniee ES ane 
EEE AECECEOEAGGNaAaan ee 7 
ceEPCEEESETAN AGH nea: 


TTT rt 
BGEEEGe 









a 
- 
a 
74 

; 

zs , 
ry . 
e 





wa Mavover Rogutroments (om) | a 








B-MOpy 


- .4@ ~ he ee res * 0 there ce ou Iain, im 


enweem 6 


an eer 


oY ON me TE Oe ee agrees. te mh Fe, OF weer = a, Se me Mane . Ee ee wy a TN the we, me, ~ Se few " tnt he ee 


cme, 
e-. ae 


* 


LOCKHEED AIRCRAFT CORPORATION : 


. 8 MISSILE ¢ 


’ si : . : 
o0 | | 





e 


YSTEMS DIVISION |” 








i SECRET ; Ws ay 9 


- . ae ow Ss = Subayatem it’ VEHICLE ELECTRONICS 

7 = & (= dtcuned te tie pete : oe | 
| 7 [ > © 4 wy Radar Beacon-Trensponder 

at ag OS a Ze Command Receiver = 
| ita: . & Instrumentation end Teeter 3a" 2 
LS ee o, gph ie Destruct Systen _ee | Ps a 
| “these. tasks, together with the tasks discussed in other aibsystens on 
. | Visual and Electronic Recorinaissance, ¢ cover the major electronic and 

vag |. oh 3 clectro-nechantcal, Pre ee ey 6h 





iy 


5 EE etal ate aL Sl 
- ae 


4512 1536 
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the S band SCR-58h type, ATC Hoe. HE trackinr, dir equtpeent! 


¢ operates with a variety of available crystal video beacons. these beacons 


: deveroped ; SutetaPPy. Serta Wort Wer FF ant ABCCTENEY MOREE an re 


dest gned a, Provide Feceiver censitivities of the order of -k5 dom and : 
tranomi tter peak powers in the 250 watt region. " One beacon, the AN/DPW-2, ° 
uses a transmitter having a2 kw peak ‘power, and employs a superhetero- - 
oe receiver with a sensi tivity of *pproximately -70 dom. This, unit 


. its nee Packared for missile use, hovever, a ae 


Lockheed, with the subcontracting assistance or Stovart-Warner, is - | 
developing n new S bend beacon for use in the Lockheed HOD X-7B aissile 


: test Progren. ‘This ‘development, now well advonecd, will provide a super. 


‘heterodyne Plug & 250 watt .transaitter, The new MSb deacon will be used 
in the initial phases: of Picd Piper, ‘a a. 


toverage ¢ end very ‘Little, if any, gain. As: the Procran advances, up to 


10 db gain can be picked up in beacon antenna design, assuming saeco, 
vehicle attitude control, This ; Plus edded attention to maintenance p arid. 
the sclection or Components, will compensate for ‘the bomevhat marginal 


beacon capability. Later, higher powered verétone or the MSD beeeaa will 


be developed if r cudtable l-2 iw ‘tubes become available, | 
[Ih 
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* to keep. timing errors from accumilating from orbital pass to orbital 7 
pass. In Rng event of station difficulties this my 6 as long as § 
or 6 hours. 7 comand receiver alao controls the vehicle data - 

‘ transmitter keeping it, off éxcept during the few minutes of contact 
- time ‘6-22 uinutes) with a friendly ground station, ; :—¢ 
| Possible failure of the programmer mekes it decimbe to 
have the Commind. receiver. ‘on continuously during the early flights: 
relying on secrecy of command frequency and control tones to prevent : 
the enemy from interrogating the vehicle, Qa later flights after: 
| the programer bas proved itself, + the commnd receiver can be a 
80 Progremned as to be on only While over friendly territory, The 
requirement for continuous Operation of the receiver makes low pales . | | 
consumption @ matter of primary importance. It woula be desirable | 
& use tranaistors; however, the mmoertainty of the cosmic ~~ 


. a aS 
. ». , . . ¢ e . 


SF ee | - ase | ee , 3 "een vee © wots otitecse 
ot ee Pee nA | MSD-1536 _ 

environment Plus the lack of data concerning transistor tolerances 

to cosmic rays rules them out for the early vehicles, In addition, while 
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The command receiver Will be a crystal controlled | 


Superheterodyne operating. in the. 100-250 me region, The receiver vill 


| be sensitive to FM, incorporating double limiters to remove extraneous - 
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- le 
3 . « 
e : e 
* 
7 
“a 


tubes and image attenuation which should be at least 60 &. a 


J 
J 


The receiver tube line-up required to meet the above. 
| specifications is as rollows: 1 RF amplifier, 2 -erystal oscillator, | 


“*® 


, I B42 Receiver Specifications = | 
| i + IF amplifiers,.2 limiters, 1 discriminator, 2 audio amplifiers. 
os “MeAplx, p § 
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A comon finmcitary tate — euch as the 1 AD 4 can be used for alt | 


- posi tions. Allowing 0.5 5 watt per tube the receiver will | Fequire less 
tea: of pover. | 


2.2.2 Command Ci se 4 
The command functions of the receiver will be handled 
ly frequency selective reed releys crtven by the antto outpat auplifier 
of the receiver. These velays have V's of better than 100 in the range 
of 60.- ‘M00 cps and have the advantage of requiring no stantby power. 
The tunéd relays in ‘pairs will control mechanical latching. relays a ¢ 
tone to actuate the latching’ relay, another to deactuate it. These 
“latching relays will in: ‘turn control the tape recorders ’ fila read-out > 


; ete. One tuned. relay, however, will function asa master relay end vill 


directly contro the power supplied to the vehicle beacon and data 
transmitters: preventing them fron operating unless a contimous command 
time is doing received. ‘the high Q of the relay will prevent repid : 
signal fades from turning off the satellite transmitters unintentionally. 
| ‘ie Frequency tend fr 400 ope to 35 ke wil be 


separated oy, a +ilter and sent to the Visual antenna servo systen as it 


"The total Settee ‘power requirement for the Command — 
receiver and ima will Be 10 watts or less. 2 
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, Magnetic @rus, ferrite cores, fof electrostatic storage tubes, could be 
used, In general, these devices can be assembled into systems vith far 


greater information storage capacity than will be required in the 


beginning, = ae 
For the earlier vehicles - 


certainly of the utmost importance. 
very minimm of functiohs since ano 


% 


reliability of the programmer ig _ 
The programmer should control the 
ther poss{bility of feilure is intro- 


= the probability or failure for the . 


‘Programmer must Be far ‘less than that for any of the individual units 


Controlled. It should be designed 
_ Vironmental extremes, nemely, cosmi 
: heat, are unlikely to Cause failure 


¢ rays, magnetic fields, and éxtrene: | 


' In view of the above, it vould seea that the best solution 


, Would be @ mechanical device which. 


uses.a minimum of electronic components. . 


Clock-type devices can be made very reliable and extremely rugged as'shom - 


by their use in artiNery shelis. 


In the event of fatiure, the progranmer 


should fai} safe; i.e., fail in the condition that gives the most useful 


output from the vehicle, 
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"3.2 Pioneer Vehicle Programning 
For the earlier vehicles, at least, the problems which the pro. 
grammer must solve are quite simple. it must turn on the reconnaissance 
"system and diseble its command eficufts when the vehicle 8 over eneay_ 
territory, Then, when the vehicle is over the United States, it mat 
tum on the comand sireutt ant allow the Ground station to take over. 
| Ir several orbital .cireults should take place without ground contact be- . 
| ing. established, the beacon ‘transmitter will be activated in. the saiein 


to allow easier location from the ground. ; Be . 
Under normal conditions the programer elock vill be reset on a 
each orbital cdreuit to prevent the accumulation of tinting errors. . Since 
. the vehicle will tly at about five miles per second, a éne-second error 
| in the clock would result in, a five-mile positional error for the recon. 
oe: , naissance data. Taking the average Orbital time to be about 90 minutes; 
oe the -Sccuracy’ required is 1 part in 5,400. Since the clock will not be 
; subjected. to high vibrations or high é loads during operation, a simple - 
: ‘ mechanical es scapenent should suffice, Oe | | ani 





Fig. 3-1 shows in block form the system as Neal ; 
Lo | i . 8 | The output cam is driven at a rate of one revolution per 80 minutes; the | 
| | - shaft driving it contains a solenoid-actuatea reset which is controlled . 
; | : “a in turn by a tone F from the command receiver, The time between leaving | 
_ - | ae | U. Se territory and arriving over enemy territory would nominally be ) 
| . — _ less an 80 minutes and would vary with each orkital circuit. To allow 
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tone turns on the data read-out. | Just before contact time ends, the prop- 
er tones are sent to reset the clock mechanism. An additional tone turns 
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The Program provided is Simple in its initial fore. s- 


- 3. Antenna Acquisition Azimth "ey | 


These Commands may be given for a 0.35 degree resolution in azimuth with 
10 binary @ig2z. ang a1.6 mile resolution in Position With 1h binary 
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| digits. Time corredtions of = Second accuracy with 2h hour unambiguous 
‘notation require 17 binary digits, Storage requirements may be estimated 7 
aif etenanae are transni tted tot the next five passes together with a time 
‘Stgnal eccurate to one 7 shat 00 Qigtts mast be tronauitted te the 
vehicle for storage on each coatact, , weer. > 


910 rov tape of the same length vould store nearly 3 million bits, rf 

these are used at the rate of koo bits for each data contact, this storage 
Would be adegute for about two yoars of opeintion, = 7 
: A lost vehicle search mide will be activated ifthe Frogramer 


is ever exhausted of .stored instructions. In this mod ‘the t ie 
will be activated continuously, ; . | 
p*3 Advanced Prog ir for Later Vehicles 


Economic and security considerations make. it undesirable to 
operate payload components at au times; advanced payload configurations 
may include several mode changes together With some. high resolution diree- 
tional | properties, : Therefore, jets read-in and read-out functions shoula ae 
bape as to Rasta only during those periods when useful data are. 

. ‘expected. In this ‘Way, pover Consumption can be maintained ata minim 
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es vn WsiaNles witch con. serve as the basis for a peyload pro. 
| Gram ares _ 
- Ao Gemgmpicie Joetiem ont time 
2. Receipt and recogni tion of coded signals 
: 3. Receipt and recognt tion of spect rte kinds of date 
° 4, Anbient conditions of heat,. light, ete. | 


start and stop signals according to Seographi 

edge of the orbit parameters, Geographic loc 

“WY to these parameters; time program _— 

_— aaitien to muege aor 
| — ta, 


c location. Fron a know. a 
ation can be related direct. 
therefore be satisfactory, | 
ad-out and stop-start a 


they will be Originated’in such a way ‘that a Sequential read-in and se. 
qential read-out system vil} be feasible without some means of inter. 
mediate storage. 


q ee for example, a picture received 


‘of the Leningrad area, 


reveais data which. indicates that smali portions of this area should be | 
‘examined in more detail as soon as Possible, a command might de prepared 
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reconnaissance systen. Consequently, a raniion, or repid access, storage | 
system is very desirable in the Vehicle programmer, a | 
a Some functions "will be Progrhmncd, for performance only upon 





St “Corrections tg attitude contrez systew, lo . 


| | “‘_ °° Eee > er ok, position data read-out antenna - 3 
7 a ‘ee are | Tor future contacts ° - * 2) 


— . a | | executed at the proper minute , 1.e., within 300 miles of a designated , | ie 
point and within the succeeding 21 days (60 hours), it would be necessary 


. . 


* to @ivide’ the time interval into 3600 Parts. Such a program of 32 air. 


to perform any of these changes in payload State. A vehicle-porne memory 
of this capacity coujd be. built, Say,..of mattis Sores. £0 that random 

oF Ameiat, ata acess an rade could be ny eee. 
this kind have been deseribed in MSD 1336 (Ref. 1), | 


4 : ? _ _ H-Ayut., p46 | 7 - | 
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SS DSIENDKTION wD me ian 
Instrumentation of the Pied Piper in the early phases of the prog-. 
gre will be used to: determine subsystem performance, envirmmentel 
’ 4) se conditions and Geophysical data required for design information. An 
'  Commutztet channels wil be wtdlised for transmission Qf this’ intonation 
to the ground receiving stations. In later phases vhen the are ee 
- — Operational the telenetéring will be Simplified to handle quantitie, 


+ 7 ; determine the nature of the difficulties. | | 
| “ - _ + For the orbit test vehicle program, the telemeter must be 
-. | | capable of transmitting the specialized geophysical and aavircauantas . 
oo) ee Redeaitigts Sasoctétes with the yatiea Pied Piper Flight Program. A high es 

degree of accuracy and versatility is required. in the early phases ‘of the 
) It is fur. 





_ program to furnish design informtion for the final vehicle. 
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of on-board recording techniques to provide 


| to the maximuin extent possible. 
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Ground equipment, and the use 


telemeter information over 


_ Separate telemetering equipment in 
trumentation requirements dictate a Combination 


of telemetering channels » some continuous and some Commutated. Vibra. . | 


tion, accéleration, pressure, 


and other items practically dictate the 


use. of an FM/FM system with 1000-5000. eps response on two or three 
) ie , : ) 


: @fficiency, | 


characteristics: 


bee .. . : ‘. a ees = : 


The ini 


accuracy of + 1%. - 


ta reproducible within an | 


VERSATILITY. Extremely flexible ‘and adaptable to a wide 


variety of information quantities. 


H-Apdx, -p 19 
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on ‘temperature,. Pressure ; acceleration and other quantities of interest | 


frequency modulated tones. ‘This is also the case with the. radio tre- 


eee re se cee em, ee me 7 oa . Jot meee ee A” Cen oe AT eS i an. 
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with ragged componente with Iow microghont< sensitivity te 


RAPIDITY. Rapid presentation of data by means of complete 


automatic data reduction equipment. a — 
By means of the telemetering systen described, information 


is transmitted °Y radio to the ground. ‘Radio receivers in & ground * os 
station detect and amplify ‘the Signals from the airborne teleneter 
trensmitter, ‘The output of the radio receiver consists of a number of 


quency carrier used to convey the signal to ‘the ground. The tones fron 


| The FM/EM system is flexible and Versatile in the amount 


Sencitive to atmospheric and man-made interference. on 


_ and type of information that can be telemetered and is relatively ine.” 


i 


pry 


= 


7 


The automatic data reduction system permits quick, accurate | 


processing of large quantities of telenetered data. The frequency modu- 
lated data signals On magnetic tape are converted to a “digttal count by 
| & special: electronic method. Tie method Dew several atventages over 


Utilizes the ratio between the dete signake ant = reference frequency 

° pce on the magnetic tape to obtain digital data, which are then . 
‘punched on carts vith the exact tine at which data samples were taken. 
Because the data signal and the reference nreqeency are recorded on the 


- ‘same magnetic tape, the ‘accuracy of the data reduction process is not 


sabbacten by variations in the speed of See: magnetic tape transport 2 
mechanism, and a simple Playback device can be used. | 
| ‘The rou equipment will consist initially of existing 
and presently operated fac ilities at APMED. ‘The receiver sensitivity 
| (including preamplifier ana mlticoupler) of '=100 dim, the helical | 
antenna gain of 18 a, and the Proposed tronanitted pover of 15 Watts | 
| will result in good. teleneter signals up to a nee range of | 
300 miles, vaich is adequate for the stv flight tests. Hovever, f 
- later phases which include OTV flight tests, where 1500 mile trans- 
| mission range is required, certain modifications of existing station 
equipment are ‘required. These sodifications include: (1) the use of - 
larger, high gain, ree receiving antennas of either the helical 


*e ® 
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BE Frequency (temetry Pant) 
- Receiver. RF Band Width 
Receiver Noise Figure (including — 
7 Preamp and Multicoupler) 
Minimum Signal Required at 
Receiver ; 
STV Flights 
_ Antenna Gain (Reeser) 
oe ‘Sensatteer | Power 
| ie | ‘woe Space “Attenuation for 300- 
«Estimated Safety Foctor 


or. parabolic type; and (2) the ‘use of - thesin techniques with associat-. 


| telenetering Link for STV Flights and O1Y sights in tems of the 


220 me 
300 ke 
‘ab 
100d ti 


18 db 
15 (42 ate) 


133@>° 


h2 db #18 db - “153 & #100 db = = 27 a 


_ OV Flights _ 
| Antenna Gain (Receiver) 


50 (47 dbm) — | 
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Space Attenuation for 2000- 
mile path _. a 150 db 
Mes Ba - me +300 = 35 & 
| The airborne telenetering system planned for the STV 
"Rtg wh constet of « mexinow of 35 mbourrter chammee wise 3 | 
channels commutated on a 30 point commutator at 5 rps. evaiacionton | 
of approximately 100 information quantities can be aaa with this | 
system. Standard RDB. channels are contemplated with total RF devia- 
tion of 2125 ke. “Lockheed subcarrier oseillators ’ ‘modulation 
amplifiers ; and trensinittér will ve. used in conjunction with a Rheem 
. RF power amplifier capable of 15 watts power " output at 220 m. A 
| block @iagram of the system 1s shown in Pig. al, = : P 
_ Lockheed subcarrier oscillators can be used with a wide 


. variety = transducers | such as vartanle ediaetanne pressure, accel- 
eration, and vibration pick-ups; strain gages; thermocouples; and 
voltage inputs. ‘Performance data have ‘shown long-term stability vith 
wide wariatices in supply voltages and environmental conditions which 
is the result of a design incorporating adequate degeneratiye feedback, 
amplitude stabilization, careful selection of components, and indepen- 
dence between oscillator and the input circuit. Automatic in-flight — 


Galibration checks of the oscillator zero frequency and sensitivity .; 
are made to =o accuracy and determine reliability of data. Band 


H-Apdx, p 23 ; 
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‘The modulation amplirier ie 9 suming emplifier vhich 
combines the outputs of the subcarrier osctIaters and matches 
‘their impedance to the transmitter. RF deviation of the transmitter 


| 
| | _— — tor to ne Possible intermodulation between cecillators, | 
j 


Uf. | | (Mstle Wy «Sete atte ort mene 
on ae which varies the suming extn, a - 7 - 
ee =. | — #  The veckbeed transmitter generates the radio frequency | 
, if _ carrier which is frequency modulated by the sub-carrier oscillator 
7. signals. Tt is relatively tree from distortion end noise under the 
: . P : most severe environmenta) Conditions encountered during flight. 
ee ‘ These features are possible by the ‘ie of self-excitation end crystal =.‘ 


= . ean be frequency modulated o over a wide range at a lov carrier fre. . 
| .. ‘Muency. The multivibrator output is mixed vi with a . crystal oscillator | 





i | output to translate the signal to the high frequency region vhich is 
. oy | | agai mixed ‘vith the quadruple of the crystal oscillator frequency to 
a L | 7 translate the signal to the VHP regica for further smplification ina 7 
I es ) Svo-stege emitter, oes a: re | #4 ‘G | -* 
oe | The Rheem RF Gunciaks isa ruggedized radio fez 
I quency amplirier capable of increasing the Power output from the 2-watt 
> transmitter to a level Of. 15 to 20 watts to be req into the antenna. 
I This ortput power level will be adequate for tae STV flights with & trans. 
_ — HheApdxy p 25 7 
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via 
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— SERET cas 
- mission path of approximately 300 miles; harever, for the OTV rliphts | 


Tequiring a 1500 mile path, a Power output of 50 watts will be requir- 
ed. Lockheod's X-7 RF pover amplifier wil) be used to supply this . 


1) Semen! rhorne telemter system described sicie arc’ 
. follows: . ee ; - . © ’ , 
Size “gt 44 1300 cu. in, | 


Weight — - 7 «8 Iv. es 8 
Power Requirements a _ : 250 Ww | 


| & part of the Atlas will be ‘operated in the booster ‘stage of the vehi- 


cle to measure quantities and operational Sequences such ds booster’ . 
igniticn, burn-out, a separation. | oe iz > : 
) 7 An airborne tape recorder of the type selected for the 7 
_ ferret recorder Will. be Used for the OV flights to record telemeter data : 
during the portions of ‘the flight when the vehicle is outside the range 
of the ground receiving stations. Recording tise vil be determined by 7 
a programmer vhich vila sclect equal a etitces segments of thé orbit 
to monitor: _ 
F 2 : 
<7 er ee | | HeApdx, p 26 | | . 
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The ‘trough WL1l be covered vith, 
materia? ty Provide & vero drag 
radiators, The radiators will ¢ 
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ireumference of the vehicle, Fig, b.2,. 


a high temperature, low loss dielectric’ _ 
onsist of folded dipoles Spaced evenly. 


° If space, weight and fpower are available during the flight 
test program, dual RF Systems will be utilized to increase the reliability, 
‘MeApdx, p 27 : 
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5. DESTRUCT SYSTEM 


Reference (2). specifies that @ mechani sn, suitable for’ the destruction 


cy 


Passed tts useful life, be incorporated: tater 


PARA. G 


Reference (3) discusses the problem of re-entry heating and suggests | 
the degree to which & vehicle may be destroyed when it re-enters the dense '. 
; atmosphere, . Some of the results of this and earlier studies will be des : 


‘Lineated’ in the following, 
others Will be mentioned, | 
The velocity at vhich 


Ay twice that of earlier « 


but the ditrerences between the ARS problem and 


the ARS re-enters the atmosphere is: approximate. 
tudies on other Programs. Moreover, the re. 


_ a" ‘WeApdx, p29 : yo 
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= Sumed that components Such as the helium ‘sphere and the rocket nozzle wi}} 
; ° not burn up. Analysis of this protien would require much time ‘and woulg 
. 8 have doubtru) value; the kina of test Program required would assume the 
ProBortions of the ARS Program itselr. | Consequently, en explosive deg. 


Several ftems of interest need to be speciried at thie Point as they 
_ Wi affect future discussion. There are differences exmeeding 2000? F — 
+g | - and 100 g acceleration during the re-entry Portion of the falling tra- 


and temperatures exceeding 300g? pr Coming down; and Sinilarly for accel. : 
- = erations. ‘This is Particularay important with respect to the destruct 
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| ns Since a Cunrn ens OF flight are Teasonatly uniform until the 


€ shock-proof, 


‘Wbration-proof, tamper-proof; 2 ond it 


. amst not be subject to premature as ceetion by noise, temperature, or extra- 
Reous currents. Moreover, because of the lead time in assenbly before 


siderable time befdre launching. 

The possibility of premature or overriding destruct-by-radio sedis | 
pare the ground mist also be’ considered. Since ‘this is a problem Comnor | 
to other areas in the ARS. program, a ators solution wil) Probably be. 


derived. if necessary, 


Much discussion may take 


a ) : firing, the destruct syste may be i ha to remain neers for « con. 


. * : * 


place vith respect, to the Fragnentation 


a Problen, particularly as it concerns the synthesis of components from 


recovered parts by intelligence agents. It is believed that, if adequate 4 


| provision is. made to protect life and Property, the Counter-intelligence: 


“aspects can be adequately provided for. - 


actuation of the destruct system. 


Fuzes would be electrically actuated, 


SD 1536 


enough pover. ‘Both materiats woul be wands nt comectnt fe paratet 
since they hit -Peak power at different temperatures. _ In addition to < 
; Ppiying the poier, © Di-metal temperature auitch, set for @ high tenp- 
‘erature, ’ would complete the fuze circuit. The problem of adequate cntehe. 
ing and Pfoper wiring design would require some care in its solution. ae 
With electrica) units in nearby ee the possibility of extraneous 
generated currents mast be minimized, | | | | | : _ 
| Finally, since it is planned to. vent’ the Lox and JP-h tanks after the 
main rocket notor is turned off, a * ormally closed, pressure actuated re- 
lay, tied in vith the LOX or gp.t ¢anks would insure (to a high degree of 
reliability) that premature act vation of the destruct system would not 
bee place as long as these tanks vere Pressurized. ‘Ineluding aan pounds | 
of explosives, it is estimated that the ‘weight of thermocouples, ani: | ° 
' leads se support brackets would be about 18 ‘Pounds. | 

The use of the direction ond magni tude of acceleration loads is an - 
alternate means considered to actuate the destruct system. The sequen- 4 
cing is fairly simple in that the fuze may ‘be armed during ‘the boat s 
phase or during the vehicle maip rocket engine plfase. Acceleration dare 
ing all Phases of the boost, transition, ; and final boost to adjust in‘ : 
orbit is ; & maximim of 5-7 g Positive,. ‘and a lie of 1 g negative. me | 
ative ececlerations will be of nominal venue until the vehicie falis 
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Pied Piper Work Statement (Secret) 


MSD Report 1399 dated 2 mow. 1955 (Sceret) 
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